Introduction
The nuclear spin statistics of rovibronic levels are of fundamental importance in molecular spectroscopy. The nuclear spin statistical weights of the rovibronic levels yield information on the intensities of spectral lines and the hyperfine splitting of rovibronic levels. The conventional technique for finding the statistical weights involves finding the character of the reducible representation spanned by the nuclear spin functions and then taking the inner product of the rovibronic species and nuclear spin species which should contain the species of overall internal wave function. The symmetry species of overall internal wave function must be antisymmetric with respect to exchange of particles for Even for a simple molecule like 13 c Triphenylene there are 1073741824 nuclear spin functions. Thus it is quite difficult to enumerate all these spin functions, find their character and then find the statistical weights. We undertake the present investigation to develop computer programs which will yield the irreducible representations spanned by the set of nuclear spin functions and the nuclear spin species with minimal input.
The nuclear spin statistical weights of the rotational levels in the rotational subgroup have been discussed by Placzek and Teller (1), Wilson (2, 3) , Schafer (4) and Mizushima (5) . Hougen (6) pointed out the necessity of obtaining these nuclear spin statistical weights in the complete symmetry group (point group or permutation-inversion group) and correlated the nuclear spin statistical weights to the point groups. The topic has been reviewed by Herzberg (7) and more recently by Bunker (8) .
Galbraith (9) obtained the nuclear spin statistical weights using the unitary group approach and Schur's theorem. Recently, Weber (10, 11) discussed the nuclear spin statistical weights of symmetry top molecules belonging to point groups Dnh or Dnd (n ~ 6). The present author (12) recently developed a general method for the nuclear spin statistics of molecules belonging to any point group. In this paper we computerize this method with the intent of making it useful and readily available for spectroscopists. In Sec. 2 we shall briefly review this method.
The present author (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) has been employing combinatorial and group theoretical techniques for problems in chemical physics. This paper uses a theorem of Williamson (23) recently generalized by Merris (24) .
Even though this paper is self-contained, a better account of preliminaries and definitions can be found in the text books (25) (26) (27) (28) .
In recent years chemical applications of non-numerical computational methods are becoming important in several areas (29) (30) (31) (32) . This paper considers another such application to molecular spectroscopy.
In Sec. 2 we outline the theory and methods; Sec. 3 describes the computer programs and subroutines for nuclear spin statistics.
Theory and Methods
Let D be the set of nuclei of the same kind in the molecule and let R be the set of possible spin states of the nuclei in the set D. We will treat each kind of nuclei separately and obtain their nuclear spin species individually. The overall spin species is the direct product of different kinds of nuclear spin species. To illustrate, D can be considered as the set of all hydrogen nuclei in a molecule and R as the set consisting of 2 elements, namely ~ (.spin up) and 13 (spin down). Let G be the PI (permutation-inversion) group of the molecule as defined by LonguetHiggins (33) . Each element g in G (permutation followed by inversion has the same effect as permutation on the nuclei) permutes the nuclei in D.
If one considers the set of functions F, from D to R then g also permutes the functions in F. For example, a map f 1 from a set containing 4 deuterium nuclei with their possible spin states being ~' ~ and ~ is shown below.
A typical gEG acts on a fEF by the procedure shown below.
gf (i} =
Let us illustrate this with the map £ 1
shown above and g = (1234). 
Input Description
The main program POLYN reads the input cards. The input should be in Tape 5 and the output is in Tape 6. Table 1 (the third term)
A complete sample input is given in Table 2 for the proton spin species of a non-rigid tripheny1. The GCCI's of this molecule are shown in Table 3 . For the coefficients and the various terms in the GCCI, Table 3 should be consulted. Even though there are 10 GCCI's for this molecule, Table 2 Since the PI group of this molecule is a direct product of permutation and inversion groups, the statistical weights and nuclear spin species of this molecule are unaffected by the ± labels. Also, there are only nuclear spin species which correspond to the + species.
The output which corresponds to this input is shown in Table 4 . where NT is the total number of nuclei. If this condition is not satisfied by the input then it prints out an error message "Input error for this term. Most probably, the error is in the set of coefficients in the array ICOCI.
The user should carefully check these coefficients and correct them. If no error is detected bn x that n in the coefficients then the error is in the terms is otherwise not detectable by the earlier criterion.
When this error message is printed out the program branches to a stop.
A complete listing of the program can be found in Table 5 . Organization of the main program and the various subroutines.
Table Captions
The computer output for the sample input is Table 2 .
Complete listing of the computer programs for nuclear spin statistics. z.
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